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increase the thickness of the dielectric throughout, and thus add to
the cost of the cable, but even the increased thickness is not as
effective as the thinner dielectric if the insulator were continuous."
" This inefficiency of the thicker material (unless the increased
thickness is equal to the diameter of the bubble) is shown by an
experiment which is perhaps not as well known as it deserves to
be. If we arrange two conductors A C (fig. 18), at such a distance
apart that the air is just able to withstand for an indefinite time,
say, 10,000 volts maintained by a transformer, and then introduce
between them two strips DB (fig. 18A) of glass or ebonite, the in-
sulation breaks down, although the glass is a more volt-resisting
substance than an equal thickness of air. This experiment was
shown by Tesla, and was taken by him to show that ebonite was a
less resisting substance than commonly supposed. The explanation,

FIG. 18.
O'Gorrnan's Illustration of Fesseudeu's Experiment.
however, is very different and quite simple; the rate of fall of volts
per centimetre of air is the highest the air can withstand; as glass has
a higher specific capacity, the potential gradient in the glass is less
steep than in the air, and the consequent increased steepness in
D B punctures the air; and the heated glass thereupon soon gets
hot and gives way under the alternating potentials. This experi-
ment leads up to the idea of uniformity of texture in all classes
of insulating materials which are built up in successively thin
layers, especially when the layers, as in paper cables, may not be
closely compacted together for fear of losing flexibility, or when
the layers, as in rubber cables, have (to economise the more
expensive insulators or to separate the copper from sulphur) to be
composed of dissimilar compounds. With our present methods of
manufacture it would seem that security is got in the one case by